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Claim 1. A compound of the formula: 

, R 1 

— R 

X ^U R 4 
in which: V-J 

R is hydrogen, benzyl, . phenethyl. lower alkanoyl of 
1-5 carbons, trtfluoroacetyl, lower alkyl of 1-5 carbons, 
hydroxyethyl or lower alkenyl of 3-5 carbons; 

1^ is hydrogen, halo, trif luoromethyl , methylthio, 
trifluoromethylthio, methyl or methoxy; 

•a and r are each hydrogen, lower alkyl of 1-5 carbons, 
lower alkanoyl of 2-5 carbons or, when taken together, methylene 

or ethylene; 

R 4 is hydrogen, halo, cyanomethyl, methyl or 

carbomethoxy; and 

or the phaULeutically acceptable nontoxic salts thereof. 
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Complete specification for the invention entitled: 

"SUBSTITUTED 1-THIENYL AND FURYL-2 ,3,4, 5-TETRAHYDRO-lH- 3- 
! BENZAZEPINE COMPOUNDS" 

The following statenent is a full description of this invention, 
including the best method of performing it known to U s '•- 



This invention comprises a new group of compounds which have 
structures characterized by being 1-thienyl and 1-f uryl~2 , 3, 4 , 5- 
tetrahydro-lH-3-benzazepines having two hydroxy, C 1 _ 5 alkoxy or 
C 2 _ 5 alkanoyloxy substltuents in the benz-ring of the benzazepine 
nucleus. These new compounds have utility as medicinally active 
compounds especially as cardiovascular agents due to their 
peripheral dopaminergic activity. They also demonstrate 
activity in animal tests which are known to predict anti- 
Parkinsonism activity by means of activity at the central dopamine 
receptors. Generally speaking therefore they may have both 
peripheral or central dopaminergic: activity. 

The structures of the compounds of this Invention are 
specifically identified by having a thienyl or furyl hetero ring at 
the 1-position of the 2,3,4, 5-tetrahydro-lH-3-benzazepine system. 
Exemplary of this new group of compounds are those represented by 
the following structural formulas: 




in which: 

R is hydrogen, phenethyl, benxyl, lo'-'er alkanoyl of from 
1-5 carbon such as formyl or acetyl, trif luoroacetyl , lower 
alkyl of 1-5 carbon atoms, hydro xye thy 1 or lower alkenyl of 
3-5 carbon atoms; 

R 1 is hydrogen, halo, tri £ moronic thy 1 , trif luorome thyl thio , 
//*•■ 

rnethylwbr methoxy; 



^2 and R3 are each hydrogen, lower alkyl of 1-5 carbon 
atoms, lower alkanoyl of 2-5 carbon atoms or, when taken 
together, methylene or ethylene; 

R4 is hydrogen, halo such as F, CI or Br, cyanomethyl, 
carbomethoxy or methyl and 

X is -0- or -S- . 

In the above structural formulas those skilled in the art 
will recognize that the hetero ring is attached at its V (a) or 
3' (8) position. The substltuents jn the two hiitero rings are merely 
limited by the const rain ts of furan or thiophena chemistry but are of 
course C-attached. 

The thienyl containing congeners are preferred. The furyl 
congeners may be less active and more toxic than their thienyl counter- 
parts. 

A subgeneric group of compounds within the above illustrative 
generic group are those of Formula I in which: 
R is hydrogen or methyl; 
Rj^ is hydrogen, oc chloro; 

R2 and R3 are the samii and are hydrogen, methyl 
or acetyl: 

P.^ is hydrogen or methyl; and 
X is -S- . 

The compounds in which Rj and are higher alkyl or alkanoyl 
groups or form an alkylene chain such as the mechylenedioxy-containing 
compounds at the 7,8-positions as well as this N-ben-.^l, phenethyl or 
alkanoyl containing congeners are of primary interest as intermediates. 
Kethyleuedioxy-3-benzazepines in another series are reported in U.S. 
Patent 3,795,683. 



the utility of the free bases of formula I, prepared by methods well 
known to the arc, are formed with both inorganic or organic acids, for 
example: maleic, fumaric, benzoic, ascorbic, pamoic, succinic, 
bismethylene-salicylic, methanesulfonic, ethanedisulfonic, acetic, 
oxalic, propionic, tartaric, salicylic, citric, gluconic, aspartic, 
stearic, palmitic, itaconlc k glycolic, p-amino benzoic, glutamic, 
benz enesulf onic , hydrochloric, hydrobromic, sulfuric, cyclobexyl- 
sulfamic, phosphoric and nitric acids. Similarly the quar ternary 
salts inculde those prepared from organic halides such as methyl 
iodide, ethyl iodide or benzyl chloride, methyl tosylate or mesylate 
which read at the basic 3-center or at a reactive thio center. While 
the 1-furylbenzazepines form salts readily with strong mineral acids 
such as sulfuric or hydrochloric acid, such salts are less stable and 
hard to purify. Therefore the furyl containing compounds are best 
used either as the base or as a salt with an organic or weak' inorganic 
acid. 

Certain l-pheuyl-2,3,4,5-tetrahydro-lH-3-benzazepines have 
been described in U.S. Patent 3,393,192; British Patent Specification 
1,118,688; and Swiss Patent 555,831, including general methods of 
preparation. However these references disclose no 1-heterosubstituted 
compounds. 

It will be obvious to one skilled in the art that the compounds 
of Pormula I may be present as diastereoisomers which may be resolved 
into d_ or 1 optical isomers. Resolution of th~ optical isomers may be 
conveniently accomplished by fractional crystallization of the salts 
of tbii base form or of solid derivatives thereof with optically active 
acids from appropriate solvents. Unless otherwise specified herein or 
in the claims, it is intended to include all isomers, whether separated 
or mixtures thereof. Where isomers are separated, the desired 
pharmacological activity will usually preaominate in one of thf. isomers, 



most often In the d- isomer. 

The compounds of Formula I In which R is hydrogen are 
generally prepared from intermediates of the following formula: 




in which R is hydrogen; -lowac- -alkyl, h a as y ! or l ow e r alkonyl} R x 
and X are a* defined above; R 2 and R^ are lower alkyl or together 
are lower alkylene; and R^ is hydrogen or a chemically inert 
aubstituent of the group described above, by means of an intra- 
molecular cyclization effected by reaction with a reagent such as 
sulfuric acid alone or mixed with suitable solvents such as 
trifluoroacetic acid, polyphospboric acid or a similar dehydrating 
agent. 

Mixed alkoxy substituted compounds are prepared by selecting 
the proper heteroarylethylamine starting material. 

The cyclization is best run to form the methylenedioxy or 
dimethoxy ethers, then these ether groups are optionally taken off 
using a mild splitting agent such as boron trichloride for the 
methylenedioxy or tribromide for the dimethoxy e:her. 

The heteroarylethylamines AVf) which are used as starting 
materials for this method are either known or are prepared by method > 
similar to those disclosed in the illustrative examples. 



The 6-substitutcd compounds are alternatively prepared b7 
oxidizing a 7,8-dihydroxy-l-(furyl or thieny 1) -2,3,4 ,5-t etrahydro-lH- 
3— benzazepine with 2,3-dichloro-5,6-dicyano-l,4-beuzoquinone or similar 
hydroquinone-oxLdizing agent to form the 7,8-dione. This is then 
reacted with a quinone additive agent, a neucleophic reagent, such is 
methyl mercaptan, trif luoromethyl mercaptan, hydrogen chloride or 
hydrogen bromide (in the case were no acid sensitive renters are 
present) in methanol at about room temperature to give the desired 
6-eubstituted compound. 

The 6-bromn containing compound may optionally serve as an 
intermediate in a number of ways such as for preparing the 6-chloro 
or 6-iodo congeners or the 6-lithium intermediates. The latter 
lithium compounds can be reacted with a number of other conventional 
reactants to introduce 6-substituents such as with iodine or 
hexachloro ethane to introduce iodo or chloro. 

To prepare tbe compounds of Formula I where R is hydroxyethyl, 
lower alkyl or lower alkenyl, the corresponding* benzazepines wherein R 
Is hydrogen are alkylated by standard methods with ethylene oxide, a 
reactive lower alkyl halide such as the bromide or chloride or a 
reactive alkenyl halide such as an allyl bromide or chloride. 
Advantageously, to obtain the products where R 2 and/or R3 are hydrogen 
the reaction with the alkylating agent is carried out on the corres- 
ponding methoxy substituted benzazepines in an ine<.t solvent such as 
methanol or acetone, preferably at reflux temperature and in the 
presence of a basic condensing agent such as potassium hydroxide or 
carbonate. Treatment of tbe resulting product with, for example 
boron tribromide or other ether splitt:'.ng agents gives the accive 
hydroxy substituted benzazepines. If a reactive center such as a 
methylthio group is present the sulfonium quartemary salt is 
prepared. This may be optioually converted back to the methylthio 



by heating in brine, IN hydrobromic acid or another source of halide 
ions. The 3-oethyl congeners are an important part of this invention. 

The compounds of Formula I where R is methyl are conveniently 
prepared from 7 , 8-dimethoxy substituted benzazepines wherein R is 
hydrogen by reaction with formic acid/ formaldehyde. Treatment of the 
resulting product with boron tribromide gives the corresponding 
7,8-dihydroxy substituted benzazepines.- Another method for preparing 
the important N-methyl compounds is converting the 3-hydrogen compound 
intc the N-formyl congener then reducing with lithium aluminum hydride, 
a two step reaction sequence. 

The dialkanoyloxy derivatives such as the important 7,8- 
diacetoxy compounds can also be prepared by direct O-acylation of the 
dihydroxy compound having the N-position blocked by protouation such 
as using the 6-halo-7,8-dihydroxy-l-phenyl-2,3,4,5-.tetrahydro-lH-3- 
benzazepine hydrobromide in trifluoroacetic acid at ambient temperature 
with the anhydride or halide. The N or 3-lower alkanoyl congeners in 
the dihydroxy series are prepared conveniencly by N-acylating the 
methoxy or methylenedioxy derivative followed by splitting the protec- 
tive groun with boron tribromide or chloride. Also direct N- 
alkanoylation of the dihydroxy compounds is possible under controlled 
conditions and quantities of reactants as known to the art. As noted 
in the illustrative examples any undesired O-acylaticn may necessitate 
a mild hydrolysis treatment. 

The intermediates of Formula III above are conveniently 
prepared by heating equimolar amounts of an epoxyechylr.hiophene or 
furan with a 3,4-dialkoxyphenethyiamine which is either known or 
prepared by methods known to the art, each appropriately substituted, 
either alone or in an inert organic solvent such as tetrahydro furan. 
Preferably the heating is effected on a steam bach or at reflux 
temperature for from 12 to 24 hours. The required ethylene oxide is 



conveniently prepared by reaction of the hetero aldehyde with 
sodium hydride/ trimethylsulfonium iodide. 

The compounds of this invention can also be conveniently 
prepared by a process we believe is unique in the benzazepine series 
as illustrated by the following: 




IV 7 

The l-hydroxy-2 , 3,4,5- tetrahydro-lH-3-benzazepines of 
Formula IV are reacted with compounds (V) in which R-R4 and X are 
as defined above. As one skilled in the art will recogrize certain 
compounds such as thiophene will react at the position adjacent to 
the hetero ring member unless that position is occupied. For example 
the method works nicely to prepare 2'-thienyl compounds.. The reaction 
can also be run to obtain mixtures of mono and poly substituted 
products which can be separated by methods known to the art. If one 
or both the a-positions on the heterocycle are occupied, reaction 
proceeds either in the remaining a or on to the B-position. 

The reaction can also be run using IV and in place of a 
heterocyclic V using benzene having activating groups such as phenol 
or anisole to produce substituted 1-phenylbenzazepines. R-R^ are as 
defined above but for convenience the raaction is usually run on the 
1-hydroxybenzazepines in the form of the diether (for example, R 2 , 
R^ " methyl or, together, methylene) with or without the N or 
3-positica protected such as N-protective groups known to the art, 
for example benzyl or carbobenzoxy to prepare the 3-hydrogen compounds. 



The reaction is run at ambient temperature such as at 
roonr temperature for convenient-, periods of time such as from 1-24 
hours. Overnight at room temperature is a convenient laboratory 
time period. The solvent may be any inert organic solvent or an 
excess of an organic acid solvent in which the reactants are 
soluble for example trif luoroacetic acid, methylene chloride, 
trichloroethylene, chloroform or carbon tetrachloride. Also at 
least one equivalent of acid catalyst oust be present such as 
. trif luoroacetic acid, sulfuric acid, boron trifluoroethereate, etc. 
Certain 1-hydroxy or alkoxy benzazepines are known to the art such 
as G. Hazebroucq, Comtt. Rend. 257, 923 (1963) [C.A. 59, 12759] or 
J. Likforman, Compt. Rend. 268, 2340 (1969) [C.A. 71, 61184 [. However, 
the specific l-hydroxy-7 , 8-dihydroxy-benzazepine starting materials 
used here are new and are prepared by methods disclosed in the 
examples. 

The active dopaminergic compounds of this invention used 
herein stimulate peripheral dopamine receptors, for example they 
increase renal blood flow and have as an end result hypotensive 
activity. This renal vasodilator activity of the benzazepine compounds 
of For mula I is measured in an anesthetized dog. In this pharma- 
cological procedure, a test compound is administered at progressively 
increasing (3-fold) infusion rates beginning at 0.1 mcg/kg/nxin up to 
810 mcg/kg/min for 5 minutes each to anesthetized uormotensive dogs 
and the following parameters are measured: renal artery blood flow, 
iliac artery blood flow, arterial blood pressure and heart rate. 
Results are reported as a percent change, increase or decrease, at 
time of peak response (from pre-dmg controls) , and for a significant 
effect renal blood flow (increase) and renal vascular resistance 
(decrease) should be approximately 10Z or greater. The effect on renal 
vascular resistance can be calculated from any change in renal blood 



flow and arterial "blood pressure To confirm the mechanism of 
action, representative active renal vasodilator compounds are 
checked for blockade by bulbocapnine which is known to be a 
specific blocker of renal dop-jiine receptors. Representative 
of compounds of Formula I for example: 7,8-dihydroxy-l- 
(2 ' - tt ieny 1) -2,3,4, 5-tetrahydro-lB-3-benzazepine hydrobr omide 
tested by i.v. infusion as described above produced a decrease 
of re nal vascular resistance of 302 at 30 mcg/kg; 7 , 8-dimethoxy- 
1.(5 '-me thy 1-2 ' -thienyl) -2,3,4, 5-tetrahydro-lH-3-benzazepine 
hydrochloride had an ZD 15 of 2.3 mcg/kg; 7 , 8-d ihydroxy-1- ( 3 ' - 
thienyl)-2,3,4,5-tetrahydro-lB-3-benzazepine hydrobr omide had an 
ED^ of 40; the 5-methyl-2- thienyl, 50. ED 15 therefore is the 
cumulative dose by infusion which produces a 152 decrease in renal 

. B.P. in mm/he. 
vascular resistance (R - b.F. ml/min > • 

In addition to the renal vasodilator activity via a 

dopaminergic effect, certain benzazepine compounds of Formula I have 

demonstrated weak diuretic activity. Such diuretic activity is 

t measured in the standard saline- loaded rat procedure. A test compound 
is administered i.p. at doses of from 10 to 40 mg/kg and the parameters 

, measured are urine volume (hourly for three hours) plus sodium and 
potassium ion concentrations. Also conventional diuretic tests in the 
dog may be used. 7,8-Dihydroxy-l-(2-thienyl^-2,3, 4, 5-tetrahydro-lH- 
3-benzazepine hydrobromide tested in the phosphate maanitol dog produced 

* a significant increase in renal plasma flow and latriuresis at a dose 

* as low as 10 and 20 yg/kg/min i.v. Similar results were obtained at 
I oral dose3 of 20 mg/kg. 

The benzazepine compounds of Formula I also have some anti- 
parkinsonism activity due to central dopaminergic activity ?s demon- 
strated by employing a modified standard animal pharmacological test 
procedure reported by Ungerstedc et al., in Brain Research 24, 1970, 



485-493. This procedure is based on a drug induced rotation of 
rats having extensive unilateral lesions of the substantia nigra. 
Briefly, the test comprises the quantitative recording of 
rotational behavior in rats in which 6-hydroxydopamine lesions of 
the nigrostriatal dopamine system have been produced. A unilateral 
brain lesion in the left substantia nigra causes the dopamine 
receptor in the left caudate to become hypersensitive following 
the resulting degeneration of the nigral cell bodies. These lesions 
destroy the source of the neurotransmitter dopamine in the caudate 
but leave the caudate cell bodies and their dopamine receptors intact. 
Activation of these receptors by drugs which produce contralateral 
rotation, with respect to the lesioned side of the brain, is used as 
a measure of central dopaminergic activiry of the drug. 

Compounds which are known to be clinically effective in 
controlling p« rkinsonism, such as, for example, L-dopa and apomorphine, 
are also effective in the rate turning model. These compounds directly 
activate the dopamine : si:eptors and cause contralateral rotation of the 
lesioned rat. 

Rotational activity is defined as the ability .of a compound 
to produce 500 contralateral rotations during a two-hour period after 
administration, usually intraperitoneally. The dose corresponding to 
500 contralateral rotation . per two hours is obtained and assigned as the 

^500 valu<s - 

Cnce again representative compounds of Formula I, 7 , 8-dihydroxy- 
1- (2 ' -thienyl) -2,3,4 ,5-tetrahydro-lE-3-'jenzazepine hydrobromide, the 
3^- thienyl and the 5 ' -methyl- o ' -thienyl congeners when tested as described 
above in rats produced activity, i.p. at f.5 (ED 50Q ) , 5 (active) and 
1.5 (ED 50Q ) mg/Vcg respectively. Further the compounds have a low 
potential for inducing emesis or sterotyped behavior at doses which are 
effective in the rat turning model. 



The pharmaceutical compositions of this Invention having 
dopaminergic activity are prepared in conventional dosage unit forms 
by incorporating a compo:md of Formula I, an isomer or a pharmaceutical^ 
acceptable addition of salt thereof, with a nontoxic pharmaceutical 
carrier according to accepted procedures in a nontoxic amount sufficient 
to produce the desired pharmacodynamic activity in a subject, animal or 
human. Preferably the compositions will contain the active ingredient 
in an active but nontoxic amount selected from about 25 mg to about 
500 mg of active ingredient per dosage unit but this quantity depends 
on the specific biological activity desired and the conditions of 
patient. Generally speaking lower doses are needed to stimulate central 
dopamine receptors thau peripheral receptors. The dosage units are 
given from 1-5 times daily. 
.... ; pharmaceutical carrier employed may be, for example, 

^either a solid or liquid. Exemplary of solid carriers are lactose, 
:„fcerra alba, sucrose, talc, gelatin, agar, pectin, acacia, magnesium 
>## stearate, stearic acid, and the like. Exemplary of liquid carriers 
"are syrup, peanut oil, olive oil, water and the like. Similarly the 
carrier cr diluent may include any time delay material well known to 
..t.he art, such as glyceryl monostearate or glyceryl distearate alone 
or with a wax. 

A wide variety of pharmaceutical forms can be employed. 
# Thus, if a solid carrier for oral administration Is used the 
preparation can be tableted, placed in a hard gelatin capsule in 
jfcwder or pellet form, or in the form of a troche cr lozenge. The 
*4iount of solid carrier will vary widely but preferabl 7 will be 
from about 25 mg to about 1 s . If a liquid carrier is used, the 
preparation will be in the form of a syrup, emulsion, soft gelatin 
capsule, sterile injectable liquid such at an ampul, or an aqueous 
or nonaqueous liquid suspension. 



The pharmaceutical preparations are made following the 
conventional techniques of the pharmaceutical chemist Involving 
mixing, granulating and compressing when necessary, or variously 
mixin g and dissolving the Ingredients as appropriate to give the 
desired end product. 

The method of producing dopaminergic activity in accordance 
with this invention comprises administering internally to a subject 
in need of such activity a compound of Formula I or a pharmaceutical^ 
acceptable acid addition salt thereof, usually combined with a 
pharmaceutical carrier, in a nontoxic amount sufficient to produce 
said activity as described above. The route of administration may be 
any route which effectively transports the active compound to the 
dopamine receptors which are to be stimulated such as orally or 
parenterally, the oral route being preferred. Advantageously, equal 
doses will be administered several times such as two or three times 
a day with the daily dosage regimen being selected from about 50 mg 
to about 2 g. When the method described above is carried out hypo- 
tensive, diuretic or antiparkLnsonism activity is produced with a 
minimum of side effects. 

The following examples are designed solely to illustrate 
the preparation and use of the compounds of this invention. The 
temperatures are Centigrade. Other variations of these examples will 
be obvious to those skilled in the art. 

EXAMPLE 1 

4.84 Grams of sodium hydride (57Z of mineral oil dispersion), 
after being washed with hexane to remove the oil, was stirred in 70 ml 
of dry dimethylsulf oxide and heated to 65-68" under argon for 1 hour. 
At this point a greenish clear solution resulted. The heating source 
was removed and 75 ul of dried tetrahydrofuran was then added. The 
resulting solution was cooled to 5° by means of a methanol-ice bath, 



and 19 g (9.7 nnoles) of trtoethylsulfonium iodide in 100 ml dry 
dis»ethyls\:lf oxide was added in about 5 minutes. The reaction 
mixture was stirred for another 5 minutes after complete addition. 

A solution of 10.4 grams (93 mmoles) of 2-thiophenecarboxaldehyde 
in 120 ml or tetrahydrofuraa was added to a moderate rate while 
keeping the reaction mixture at 0° to -5°. The mixture was stirred 
for another 5 minuter, after complete addition and at room temperature 
for 1 hour, the mixture was diluted with 500 ml of ice water and 
extracted four times, with ether. The combined extracts were washed 
with saturated brine solution and dried. Removal of the drying agent 
and solvent gave 10.1 of crude 2-epoxyethylthiophene (yellowish liquid), 
which was distilled under vacuum to give 8.1 g (692) of light yellow 
liquid (b.p. 0.15 mm, 43-5°). 

A mixture of 11.6 g (64 mmoles) of homoveratry lamina ane 
8.1 g (64 mmoles) of 2-epoxyethylthiophene was heated with stirring 
and under argon at 100° overnight. The reaction fixture was cooled 
to room temperature and was chrcmatographed in a silica column 
(700 g) and eluted with benzene-ethyl acetate gradient. The desired 
product and its isomer were thus separated. After recrystallization 
from ethyl acetate/hexane, 3.6 g (18-4%) of pi-.rt N-(3-hydroxy-3-2- 
thienyl) ethyl homoveratrylamine was obtained (a. p. 102"). 

C 16 H 21 N0 3 S 

Calculated: 62.512 C; 6.892 H; 4.56% N 

Found: 62.36Z C; 6.69 H; 4.512 N 

3.6 Grams (11.8 smoles) of N-(3-hydroxy-3-2- thienyl} - 
etnylhomoveratrylamine was dissolved in a mixture of 36 ml of acetic 
acid and 18 ml of cone , hydrochloric acid. The resulting solution 
was heated at reflux for 3 hours. The reaction mixture was evaporated 
under reduced pressure to a brown residue which was ther. suspended in 
52 sodium carbonate solution and thoroughly extracted with ethyl acetate. 



The extracts were combined, washed once with saturated brine, and 
dried. Removal of the drying agent and solvent gave 3.3 g of a 
thick oily residue (96Z yield); l-(2'-thienyl)-7,8-dimethoxy-2,3, 
4 , 5-tetrahydro-lH-3-benzazepine. 

The procedure outlined above is the basic method fov 
preparing the compounds of this invention. Others may be prepared 
by substituting equivalent amounts of the appropriate heterocyclic 
carboxaldehyde or ethylepoxi.de for the 2'-thienyl reactants in the 
reactions detailed. 

This compound is also prepared by treatment of 8.9 g 
(40 mmoles) of l-hydroxy-7 ,8-dimethoxy-2, 3,4,5- tetrahydro-lB-3- 
benzazepine with 5 ml of thiophene in 45 ml of trif luoroacetic acid 
under argon at room temperature overnight. After stripping off the 
volatiles, the residue was dissolved in 250 ml 3N hydrochloric acid. 
This acidic solution was thoroughly washed with ether, basified with 
cone, a mmo nium, extracted 3 times with ethyl acetate. The extracts 
were combined, washed once with saturated brine and dried anhydrous 
potassium carbonate. Removal of drying agent and solvent gave 9.2 
of the desired base as an oily residue (81%) . 

A sample of this oily residue was dissolved in ethyl ether 
and ethereal hydrogen bromide was added. An off-white precipitate 
was obtained. This was recrystallized from methanol -ethyl acetate to 
give the pure hydrobromide (m.p. 215°). 

C lfi H 19 S0 2 S.imr 
Calculated: 51.90% P 5.44% H, 3.73% N" 
Found: 52.10% C; 5.58% K: 3.65% N 



EXAMPLE 2 

3.5 Grams (12 mmoles) of l-(2* -thienyl)-7, 8~dime thcxy- 
2,3,4,5-tetrahydro-lH-3-benzazepine dissolved in 60 ml of methylene 
chloride was cooled to -12° by means of a methanol-ice bath, and 
6 ml (62 Emoles) boron tribromide was added dropwise. The resulting 
solution was stirred at room temperature for 1.5 hours and was then 
evaporated to a brown residue under reduced pressure. The residue 
was cooled in ice and treated slowly with methanol. The methanol 
was evaporated at room temperature under reduced pressure. The 
residue wad treated with methanol again and stripped under reduced 
pressure in a 50° hot-water bath. This treatment was repeated 3 
times. The final residue was either chromatographed on a silica 
column eluted with 9:1 chlorof on /methanol or dissolved in water, 
any undissolved material filtered off and the aqueous filtrate 
lyophllized to give pure l-(2'-ehienyl)-7,8-dihydroxy-2,3,4,5- 
tetrahydro-3-lH-benzazepine hydrooromide salt, m.p. 239-40* (dec), 
z&. 702 yield. 

c 14 H 15 S0 2 s ' HBr 
Calculated: 49.132 C; 4.71Z H; 4.09% N; 9.372 S 
Found: 48.912 C; 4.592 H; 4.102 N; 9.102 S 

The free base is obtained by dissolving the salt in a 
minimuiu "mount of w^ter jj>d slowly adding 52 sodium bicarbonate 
solution uttil the base separates. 

EXAMPLE 3 

3-Thiophenecarboxaldehyde was prepared by following a 
literature procedure (Org. Syn. Coll. Vol. IV pp. 918-9) from 
3-then/l bromide which in turn was prepared also by following a 
literature procedure (Org. Syn. Coll. Vol. IV, pp 921-3) from 
3-methylthiophene. 



11.7 Grams (0.28 mole) of sodium hydride (57Z of irineral 
oil dispersion having been washed with hexane to remove the oil) 
was stirred in dry dimethylsulf oxide (196 ml) at 60-65° for 2 hours 
under argon. The mixture was diluted with dry tetrahydrofuran 
(196 ml), cooled to -5° and triaethylsulfonium iodide (57.12 g,' 
0.28 moles) ia 196 ml of dry dimethylsulf oxide was added at such a 
rate that the temperature of the reaction mixture did not exceed 
0°. After stirring for another minute after complete addition, 
3-thiophenecarboxaldehyde (13. A g, 0.12 moles) in 8A ml of 
tetrahydrofuran was added. The methanol/ice bath was removed and 
the reaction mixture was allowed to warm to room temperature for 
1.5 hours, then diluted with 1.1 of ice water and extracted throughly 
with ether. The extracts were combined, washed with saturated sodium 
chloride solution and dried with anhydrous sodium sulfate. Removal 
of the drying agent and solvent gave 16.5 g crude 3-epoxyethylthiophene. 
Since spectral data (ir, nmr) were satisfactory the epoxide- was used 
without further purification. 

A mixture of 39.8 g (0.22 moles) of homoveratrylamine and 
24.8 g (0.195 moles) of 3-epoxyethylthiophene was heated with 
stirring at 100° overnight. The reaction mixture was cooled zo room ■ 
temperature and stirred with 52 ethyl acetate in petroleum ether. 
The solution was decanted and the crystals were washed twice more 
with the Sf le solvent mixture to give H-(S-hydroxy-6-3 '-thienyl) 
ethylhomoveratrylamine. After recrystalltaatiqu from ethyl acetate, 
21.5 g of pure product was obtained, m.p. 113-4* (362 yield). 

C 16 H 21 NC 3 S 

Calculated: 62.512 C; 6.892 H; 4.562 N 
Found: 61.872 C; 6. 922 H: 4.652 N 



9.2 Grans (30 mnoles) N-(S-hydroxy-B-3-thienyl)~ 
ethylhomoveratrylamine was dissolved in 92 ml of acetic acid and 
46 ml of cone, hydrochloric acid. The mixture was heated at reflux 
for 3 hours, stripped under reduced pressure to a brown residue, 
which was 'then treated with 5Z carbonate 3oJution and thoroughly 
extracted with ethyl acetate. The organic extracts were combined 
and washed twice with brine and dried over anhydrous sodium 
sulfate. Removal of drying agent and solvent gave 8.7 g of thick 
oily residue (992 yield), l-(3'-thienyl)-7,8-dimethov-2,3,4,5- 
tetr*hydro-lH-3-benzazepine. 

A sample of this free base was dissolved in methanol and 
ethereal hydrogen chloride was added until acidic. This acidic 
solution was evaporated to dryness. Recrystallization of the 
residue from methanol-ethyl acetate gave the pure hydrochloride 
salt (m.p. 178°). 

5.25 Grams (18 mmoles) of l-(3 '-thienyl)-7,8-dimethoxy- 
2,3,4,5-tetrahydro-3-lH-benzazepine dissolved, in 90 ml of methylene 
chloride was cooled to -12° by means of a aethanol/ice bath and 
9 ml of borou tribromide (93 mmoles) was added dropwise. The 
resultiig solution was allowed to warm to room temperature for 
1.5 horxs. The solvent was stripped off to give a brown residue 
which was chilled and carefully treated with methanol. The 
methanol was evaporated under reduced pressure and the resulting 
residue was again treated with methanol and stripped at 50°. This 
process was repeated 3 times and 4.2 g of crude l-^'-thienyl)-?, 
8-dihydroxy-2,3,4 ) 5-tetrahydro-3-lH-benzazepine hydrobromide was 
obtained. This was further purified by chromatography over 3ilica, 
eluted with 9:1 chloroform :methanol, and dissolved in water, 
charcoaled, and filtered. Lyophilizatioc of the filtrate gave 2.2 g 
of buff colored amorphous powder (a. p. 254-6° dec). 



C 14 H 15 N °2 S * HBr * 1/4H 2° 
Calculated: 46.102 C; 5.113 H; 3.842 N; 8.732 3 

Found: 45.842 C; 4.892 H; 3.682 N; 8.392 S 

EXAMPLE 4 

To 181 g (1 mole) of homoveratry lamine In 1 1. of ethanol 
was added 117 g (1.1 mole) of benzaldehyde . The mixture was stirred 
at room temperature for 15 minutes. A solution of ICO g of potassium 
borohydride in 500 ml cold water was then slowly added while the 
.solution was kept at near room temperature by extendi cooling. After 
complete addition of the hydride solution, the reaction mixture was 
stirred for 5 hours and then chilled and acidified with 6N hydrochloric 
acid. Further chilling to 0° precipitated the N-benzyl homoveratrylamine 
hydrochloride salt which was collected by filtration. The crude product 
recxystallized from ethanol (m.p. 204-6°). 

44 Grams (0.143 moles) of the N-benzylhomoveratrylamine 
hydrochloride salt was suspended in 440 ml of dry dimethyl formamide. 
To this were added 100 g (0.725 moles) of powdered anhydrous potassium 
carbonate and 29 g (0.17 mole) of bromoacetaldehyde dimethyl acetal. 
The reaction mixture was heated at reflux with stirring 20-24 
hours under argon. The salts were then removed by filtration, and 
the filtrate was evaporated under reduced pressure to yield a dark 
brown oil. This was dissolved in a water-ethyl acetate mixture and 
the layers were separated. The water layer was thoroughly extracted 
with ethyl acetate. The combined organic layers were back washed 
once with brine solution, dried, and the solvent evaporated to give 
46 g of crude product (brown syrup 90Z yield). Chromatographv gave 
a 642 yield of pure N-benzyl-N-(0-3,4-dimethoxyphenyl)ethylamino- 
acetaldehyde dimethyl acetal. 



The dimethyl acetal (2A g) was dissolved in 240 ml of 
cone . HCltHOAcrH^O (3:2:1 ratio) and allowed to stand overnight at 
room temperature. "It was then poured Into 1 1. ice-water, basified 
to pH - 8 by addition of cone, ammonia, and extracted with ethyl 
acetate. The extracts were combined, back washed once with 
saturated brine and dried over anhydrous sodium sulfate. Removal 
of the drying agent and solvent gave 19.5 g of crude product 
(92Z yield) . 

Chromatography over a silica column gave pure N-benzyl- 
l-hydroxy-7,8-dimethoxy-2,3,4,5-tetrahydro-lH-3-benza2epine In a 
51Z yield. The oily product could be crystallized from ethyl 
acetate-hexane. 

The "dlmethylacetal" reaction described In detail above 
is another general method which may be used to prepare various 
1-hydroxybeozazepine intermediates cf this invention using as starting 
materials various substituted N-lower alkyl or phenalkylhombveratry- 
lamlnes especially the N-methyl, N-benzyl or N-phenethylhomoveratry- 
lamines. The reaction apparently does not go on the N-fl amines. 
The N-benzyl compounds are of j> *st general use because the protective 
benzyl group can be readily removed as described hereafter. 

1.1 Grams of the pure N-benzyl-l-hydroxyl benzazeplne was 
dissolved in 50 ml methanol and 220 mg 10% p " 'ium on charcoal 
wetted with butanol was added. The solution . shaken for 4 hours 
under hydrogen at 40 psi. The catalyst was reuoved by filtration and 
the filtrate was evaporated under reduced pressure to give a slightly 
yellow syrup which was crystallized from ethyl acetate. RecrystaLli- 
zation from acetonitrile (m.p. 153-4°) gave pur-i l-hydroxy-7 , 8- 
dlmethoxy-2,3,4,5-tetrahydro-la-3-benzazepine a key new intermediate. 



2,3,4, 5-tetrahydro-LH-3-benzazepine and 2.5 ml of 2-methyl-thiophene 
were dissolved in 45 ml trifluoroacetic acid. The reaction mixture 
was allowed to stand at room temperature overnight, then evaporated 
under reduced pressure to an cily residue which was dissolved in 
250 ml of 3N hydrochloric acid. The acidic solution was thorough!, 
washed with ether, then basified with cone , ammonia, and finally 
extracted witn ethyl acetate. The organic extracts were combined, 
washed with saturated brine, and dried over anhydrous sodium sulfate. 
Removal of drying agent and solvent gave 10.1 g. of 1- (5 '-me thy 1- 
2 , -thienyl)-7,8-dimethoxy-2,3,4,5-tctrahydro-lH-3-benzazepine as an 
oil (83.3Z); m.p. (HC1) 227-228°. In the same way l-(2'- 
thienyl) -7 , 8-dimethoxy-2 ,3,4, 5-tetrahydro-lH-3-benzazepine , 
and 1- (2 1 -furyl) -7 , 8-dimethoxy-2 ,3,4, 5-tetrahydro-lH-3- 
benzazepine are made using thiophene, 2-branothiophene and furan. 
EXAMPLE 5 

4.6 Grams (15 mmoles) of l-(5 , -methyl-2'-thienyl)- 
7,8-dimethoxy-2,3,4,5-tetrahydro-3-lH-benzazepine was dissolved in 
45 ml methylene chloride under argon; the solution was cooled Co 
-12° by a methanol-ice bath, and 78 ml of boron tribromide in 
methylene chloride (1 g/5 ml) was slowly added. The dark brown 
solution which resulted was allowed to warm to room temperature 
for one hour, and evaporated under reduced pressure to a brown 
residue. This was chilled to 0", methanol was slowly added and 
then evaporated. This was repeated 5 times and the resulting dark 
brown gum was dissolved in water and filtered through a pad of 
"Supercel". The filtrate was lyophilized to give a yellowish 
powder which was further purified by chromotography on silica gel. 
Elution with 9:1 chloroformmethanol gave 2.4 g of pure l-(5' -mechyl- 
2 ' -thienyl)-7 , 8-dihydroxy-2,3 , 4 , 5-cetrahydro-lH-3-benzazepine 



hydrobromlde (m.p. 169° dec). 

C 15 H 17 N0 2 S * mR 3/4H 2° 
Calculated: 48.722 C; 4.912 H; 3.782 N 

Pound: 48.362 C; 4.842 H; 3.87Z N 

In similar manner the 7,8-dihydroxy-l-(2'-thienyl) , (5 , -oromo-2'- 

thieny]) and (2'-furyl) congeners are made from the 7 ,8-dimethoxy 

compounds of Example 4. 

EXAMPLE 6 

A mixture. of 10.2 g (0.056 mole) of homoveratrylamine and 
5.9 g (0.053 sole) of 2-epoxyethylfuran were mixed and heated on the 
steam bath overnight and worked up as in Example 1 to give N- ( g-hydroxy- 
B-2'-furyl)ethylhomoveratrylamine, as a crystalline solid which was 
recrystallized from ethyl acetate-petroleum ether (m.p. 90°). 

The furylamifloalcohol (2.9 g) was cyclized in 30 ml of 
trifluoroacetic acid at room temperature overnight. The black mixture 
was poured into 20 ml of ammonium hydroxide. '300 ml of ice and 40 ml 
of ethyl acetate, and more ammonia was added to'pH 9. The combined 
organic layer and subsequent extracts were washed with brine and dried 
over anhydrous sodium sulfate. Evaporation of the solvent in vacuo 
after removal of the drying agent gave 2.51 g of oily product, 
1- (2 '~furyl)-7 , 8-dimethoxy-2 ,3,4, 5-tetrahydro-lE-3-benzazepine . This 
material is identical to the same product prepared by catalytic hydro- 
genation of the N-benzyl derivative (Examples 7 and 8) using palladium 
on charcoal In methanol at 50°. 

EXAMPLE 7 

A solution of 20.1 g (64 mmole) of 1-hydroxy-N-benzyl- 
7,8-dimethoxy-2,3,4,5-tetrahydro-lH-3-benzazepine in 130 ml of 
methylene chloride was treated with 14 g (0.2 mole) of furan and 
16 ml of ethereal boron trifluoride. After standing overnight at 
room temperature the reaction mixture was stirred with concentrated 



ammonium hydroxide and ice. The methylene chloride phase was separated 
and extracted with 1M phosphoric acid. The acid extracts were 
neutralized and extracted with ethyl acetate. The dried extracts 
were evaporated to 19.8 g of crude product [l-(2'-furyl)-3-benzyl- 
7,8-dimethoxy-2,3,4,5-tetrahydro-lH-3-benzazepine] which was purified 
by chromatography over silica. 

EXAMPLE 8 

The N-benzyl product (14.2 g, 0.12 mole), prepared as in 
Example 7, in methylene chloride was reacted with 145 ml of boron 
tribromide-methylene chloride (1 g/5 ml) at room temperature for 
1.25 hours. The desired 1 -(2'-furyl)-3-benzyl-7,8-dihydroxy- 
2,3,4,5-tetrahydro-lH-3-benzazepine was isolated as described above. 
This compound was debenzylated by hydrogenolysis as described in 
Example 6 to give l-(2'-furyl)-3-benzyl-7,8-dihydroxy-2,3,4,5- 
tetrahydro-lH-3-benzazepine was isolated as described above. This 
compound was debenzylated by hydrogenalysis as described in* 
Example 6 to give l-(2 '-furyl)-7,8-dihydroxy-2 ,5 ,4 ,5-tetrahydro- 
lH-3-benzazepine. It's hemi-fumarate salt was prepared in methanol 
and was recrystallized from water (m.p. 267" dec). 

C 14 H 15 N0 3 ,:L/2C 4 H 4 0 4' 1/4H 2 0 
Calculated: 62.43% C; 5.73Z H; 4.56* N 

Found: 62.78Z C; 6.14Z H; 4.52Z N 

EXAMPLE 9 

Three solutions each with 0.31 g (1 nanole) or 1-hydroxy- 
3-benzyl-7.8-dimethoxy-2,3,4,5-tetrahydro-lH-3-benzazepine in 2 ml 
of methylene chloride containing boron trifluoride etherate were 
respectively reacted with an excess of furan, 2-roethylfuran and 
2-cyanomethylf uran at room temperature overnight. Each was quenched 
in ammonia solution, isolated and passed over silica gel. This layer 
chromatography on silica gel using cyclohexane-e.rhy.1 acetate (7:3) 



gave values of 0.68, 0.70 and 0.43 respectively with the starting 
material at 0.14. These are the 2'-furyl, S'-methyl^'-furyl and 
5 ' -cyanomethyl-2 ' -furyl congeners which can be optionally debenzylated 
and demethylated as described to give l-(2*-furyl)-7,8-dihydroxy- 
2,3,4,5-tetrahydro-lH-3-benzazeplne, its methylfuryl and Its 
cyanomethylfuryl congeners. 

Repeating this reaction with l-hydroxy-3-methyl-7,8- 
dimethoxy-2,3,4,5-tetrahydro-lH-3-benzazepine (prepared from 
N-methylhomoveratrylamine as in Example 4 and 2-methylthiophene 
gives 1- (5 ' -methyl-2 ' - thienyl) -3-methyl-7 , 8-dimethoxy-2 ,3,4,5- 
tetrahydro-lH-3-benzazepine. Deaechylation as described above 
gives l-(5 '-methyl-2 ' -thienyl) -3-metnyl-7 , 8-dihydroxy-2 , 3,4, 5- tetrahydro- 
lH-3-benzazepine hydrobromide. 

EXAMPLE 10 

A mixture of 7.9 g (25.2 mmoles) of l-hydroxy-3-benzyl-7 , 8- 
dimethoxy-2,3,4,5-tetrahydro-lH-3-benzazepine, 6.35 g (50.4"*mmoles) of 
methyl furoate and 6.2 ml (50.4 mmoles) of boron trifluoride etherate 
was reacted at room temperature for 1.5 hours. Another 3.1 ml of 
trifluoride was added followed by standing at room temperature overnight. 
The product, l-(5 ' -carbomethoxy-2 ' -f uryl)-benzyl-7 , 8-dimethoxy-2 ,3 , 4,5- 
tetrahydro-lH-3-benzazepine was isolated and purified by methods similar 
to those of the previous examples. This material was demethylated to the 
7 , 8-dihydroxy compound and debenzylated as described above to give 1- 
(5 * -carbomethoxy-2 ' -f uryl)-7 , 8-dihydroxy-2 ,3,4, 5- tetrahydro-lH-3- 
benzazepine hemifumarate hydrate, m.p. 198-200" (dec). 

EXAMPLE 11 

Reacting 2-chloro-3 , 4-dimethoxyphenylethylamine , 2-f luoro- 
3,4-dimethoxyphenylethylamine or 2-trif luoromethyl-3, 4-dimethoxyphenyl- 
ethylamine (prepared via 2-trif luoromethy 1-3, 4-dimethoxy toluene) In a 
stoichiometric quantities with 2-epoxyethylthiophene as in Example 1 



gives 2-chloro-l- ( 2 1 thieny 1) -7 , 8-dihydroxy-2 ,3,4, 5- tetrahydro-lH-3- 
benzazepine, 6-f luoro-l-(2 ' -thienyl)-7 , 8-dihydroxy-2 , 3 , A , 5-tetrahydro- 
lfi-3-benzazepine and 6-trifluoromethyl-l-(2'-thienyl) ' 7 , 8-dihydroxy- 
2,3,4,5-tetrahydro-lH-3-benza2ep.tne via their 7,8-dimethyl ethers. 
EXAMPLE 12 

A mixture of 4.5 g of 6-chloro-7,8-dimethoxy-l-(2*-thienyl)- 
2,3,4,5-tetrahydro-lE-3-benzazepine, 0.02 ml of n-butyl bromide and 
0.02 mol of potassium hydroxide is dissolved in 120 ml of dry methanol 
and refluxed for 48 hours. The reaction mixture is evaporated to 
.dryness, taken up in ethyl acetate and filtered to remove inorganic 
salts. The filtrate is washed with water, dried and evaporated to 
give 3-n-butyl-6-chloro-7 , 8-dimethexy-l- (2 1 -thienyl)-2, 3, 4 , 5-tetrahydro- 
lH-3-benzazepine . 

The 3-n- butyl benza7epine (0.01 mol) is dissolved in 120 ml 

of* dry methylene chloride and 0.032 mol of boron tribromide is added 
••••• ' 

• jdropwise at -10°. The solution is warmed to room temperature and . 
jjfcfxred for two hours. The excess boron tribromide is destroyed with 

•methanol added dropwise with ice-cooling. The cold solution i» 
•jfefluxed on the steam bath to remove hydrogen bromide and evaporated. 
.The residue is treated with brine at reflux for 2 hours to yield 
. $-tt-butyl-6-chloro-7 , 8-dihydroxy-l-(2' -thienyl)-2, 3, 4, 5-tetrahydro- 

• aM-3-benzazepine hydrobromide. 

• Using N-alkylatiou procedures described above but using 

7 , 8-dimethoxy-l- (5 ' -me thy 1-2 ' - thieny 1) -2 , 3,4, 5- tetrahydro-lH-3- 
•Ven*zazepine as a model compound the N-allyl, N-phenethyl, N-butyl, 
J*-tfmyl or »-2,2-dimethylallyl derivatives are prepared. Hydrolysis of 
tbe* methoxy groups as described gives the active 7 , 8-dihydroxy compounds. 
EXAMPLE 13 

A 3.9 g sample of 7, 8-dihydroxy- 1- (3'- thienyl)-2, 3,4, 5- 
tetranydro-lH-3-benzazepine is slurried in 25 ml of acetone and 0.7 g 



(0.016 mol, 10Z ucess) of ethylene oxide is added. The mixture is 
placed in a pressure bottle and stirred at ambient temperature for 
about 40 hours. The reaction mixture is then heated to 60-80° for 
30 minutes, cooled and filtered. Concentration of the filtrate gives 
a solid which is taken up in ethyl acetate and reprecipitated with 
ether. The solid thus obtained is dissolved in ethanol and tre-ted 
with ethereal hydrogen chloride to give 7,8-dihydroxy-3-(2-hydroxy- 
ethyl) -1- ( 3 1 -thienyl) -2,3,4,5- te trahydro-lH-3-benzaz epine hydrochloride . 
EXAMPLE 14 

A 4.0 g sample* of 3 -benzyl-7,8-dihydroxy-l-(2'-thienyl)-2,3, 
4,5-tetrahydrb-lH-3-benzazepine (prepared from the 3-unsubstituted 
benzazepine by reaction with benzyl bromide in the presence of potassium 
carbonate) is dissolved in 50 ml of acetic anhydride and the solution 
is heated on a steam bath for one hour. The reactiou mixture is cooled, 
ice-water is added and the solution is evaporated to dryness. • The 
residue is triturated with ethyl acetate, the solution wa3lied with 
water, dried and the solvent removed in vacuo Jto leave an oil. The 
latter is dissolved in ether and ethereal hydrogen chloride is added 
to precipitate 3 -benzyl- 7 , 8-diacetoxy-l- I 2 ' thienyl) -2 , 3,4, 5-tetr ahydro- 
lB-3-benzazepine hydrochloride. 

7 , 8-dlhydroxy-l- (2 •-thienyl) -2 ,3 ,4 , 5-tetrahydro-lH-3- 
benzazepine hydrcbromide (10 g) is dissolved in trifluoroacetic acid 
and reacted with a stoichiometric amount of acetyl bromide at room 
temperature for 1-2 hours. The reaction mixture is evaporated ".and 
the residue is triturated in ether-i-propanol no give the desired 
diacetoxy derivative. 

Substituting other alkanoyl anhydrides or chlorides gives 
various 7,8-alkanoyl derivatives such as the diacetoxy derivatives of 
2'-furyl, 5'-methyl-2 , -furyl, S'-cyanomethyl, 3'-chienyl, 5' -BPthyl-2'- 
thienyl, and 5' -bromo-2' -thienyl compounds. 



7 , 8-Dihydroxy-l- (2 ' - thienyl) -2,3,4, 5- tetrahydro-lH-3- 
benzazepine (5 g) is suspended in 500 cc of „ene. Trifluoroacetic 
anhydride (15 g)~ is added dropwise rapidly. The solution is stirred 
sjx additional hour and the volatiles stripped off, leaving the N,0,0- 
tris-trifluoroacetyl derivative. This is added directly to 500 cc 
of methanol and hydrogen chloride gas bubbled in for a few minutes. 
The reaction is stirred for 2 hour-, and then the solvent stripped off, 
leaving 7 , 8-<iihydroxy-l- (2 ' -thienyl) -3-trif luoroacetyl-2 ,3,4, 5-tetra- 
hydro-lH-3-benzazepine . 

EXAMPLE 16 

Dry dxmethylforaamide (50 ml) is deoxygenated four times by 
pulling a vacuum and refilling the vacuated flask with argon. 7,8- 
Dihy droxy-1- (2 ' - thienyl) -3-trif luoroacetyl-2 ,3,4, 5-tetrahydr o-lH-3- 
benzazepine (5 g) is added and dissolved as the solution is deoxygenatej 
once more. Methylene bromide (5.3 g) potassium carbonate (5 g) and 
cupric oxide (0.13 g) are added and the solution is deoxygenated a 
final tints. The reaction is heaCe ' -\t 150° under argon for 2 hours. 

1'c is worked up by pouring into 2 1. of ice water while 
stirring. The aqueous suspension is extracted four times with 300-400 
cc ether, and the ether is back extracted three times with 1.5 1. water. 
The ether is dried and evaporated. The residue is dissolved in chloroform 
and chromatographed on silica gel to give 7, 8-meth7lenedioxy-l-(2'- 
thienyl) -3-trif luoroacetyl-2, 3 , 4 , 5-tetrahydro-lH-3-benza2epine . 

EXAMPLE 17 ' 

A suspension of 7,8-dihydroxy-i-(2'-thienyl)-2,3,4,5-tetra- 
hydro-lH-3-benzazepine hydrobromide (3.4 g) in methanol (40 ml) is 
reacted with 2.5 g of 2,3-dichloro-5,6-dicyano-l, i-benzoquinone in 
methanol at 0° for 1 hour. The 1- (2 '-thienyl ) -2,3.4, 5-tetrahydro- IE- 3- 
benzazeplne-7,8-dione hrdrobromide was collected by filtration and 
washed with ether. The dione hydrobromide salt is added to an excess 



«.p.r.t.d to „i™ . r . sldut of :h4 ^ Mt . ntMo Jn<i s . Mth7 , :hli; 

S "««"<» o«r a ,iUc col,*, sl v=; o-nochvlth.o-;- 

Si=il.rl 7 *-~thnt!,lo-y-thi„yl „ 4 : .. Jur7 , :on?eners 

arc made. 

EXAMPLE 18 

5.5 Grass (13 ») of 7 , 9-ci^thozy-:-, ; • methyl-: • --ienvl- 
2.3,4.5-cetrah 7 dro-IJ ? -3. b<a , a2e?iIie was di „ oived ^ 1M ^ ^ ^. ^_ 
folate and was heated at reil« f 3r 2A :i0urs . ^ q£ ^ 

of ethyl eth*r. the reaction ai *tvre was washed with 3 x 30 ,1 of 3. 
hydrochloric acid. 2 , 20 *l of 5: 30<iiutt MttrtOMSii Md = . e= . ^ 
Aft.r drying over soditr. „ if ate and reaoval of the drying agent, the 
aolvent was evaporated to g.ve 4.3 g oi the oil, s-for^: deriva-.-. 
EXAMPLE 19 

I: To 120 1 of e-hyl .t«r uad.r ar 8 ct. 3.1; s of Uthiva 

oydrid. *. addad follow b y ma. of ..; , ^ les) Qf 

,. M^l ^cl« in SO 4 cf ban**,., a. ;„ ul:i: .. 6 suspsr . s . on 
...g-Uy r.n«»d for 5 hours. »as than „ oled „ d :he ^ ^ 
"•.wo. decoaposad by addition of i nl of MtSiaoi Ja ,< ^ , , , ^ ^ 

va«r. 2.15 1 of i« alkali, and ^ ^ ^ 

...The solid for«.d .as by filtration. -trate ,a, evaporated 

to an oil which was taken uo ia e thy' ace- a — r s«, 
••• y ~ ace - a - - chorougr._v extracted with 

• 3H hydrochloric acid. The acid'- . . . 

«a« a~a._ ex..^. s ..ere combined, washed with ether. 

# basified to ?E 3, and thoroughly exc-a—e- v*-- #«■--• 

• . 3 e — • - aerate, organic 

•;%xtracts were combined aac dried over -n-v-— - s s -r , 

' "■ a — -a.-o-.ara. Removal 

\ m oi the drying agent anJ solvent gave 2 of -ae-hv* -?— -■ .- v « 

, «4thyl-7 , 8-diaethoxy-2, 3 , . , 5— s trahvdr o- .H- j-ben 'a re-- 

This was dissolved in xethancl ,=d etr.ereal hydrogen =hlo-.-.ie 

was added. The solution was stripped tc c—es, ^der recuse 

give 7 , 8-diaethoxv-I-(3 " -=et-vi-: . , . 



lH-3-benzaxapine which was recrystallized from methanol-ethyl acetate 
hydrochloride (m.p. 227-8*). 

Substituting the l-(2" -thienyl) , l-( 3' -thienyl) or l-(2 , -furyl) 
congeners In the procedures of Examples 19-20 with obvious variations gives 
7 , 8-dimethoxy-l- (2 ' - thienyl) ~3-methyl-3 ,3,4,5- tetrahydro-lH-3-bensaaepine 
hydrochloride, 7 ,8-d. , jnethoxy-l-(3 , -thienyl)-3-methyl-2,3 ,4 ,5-tetrahydro- 
lB-3-benzazepine hydrochloride or 7, 8-dimethoxy-l- (2' -furyl)-3-methy 1-2, 3, 
4,5-tetrahydro-lB-3-benzaxepine hemifumarate. Splitting the ethers as 
described above gives the three dihydrozy congeners. 

EXAMPLE 20 

Treatment of the dlone hydrobromide salt with anhydrous hydrogen 
bromide in methy > » chloride or with diluted hydrobromic ar.id , gives 6- 
bromo-l-(2*-thienyl)-2,3,4,5-tecrahydro-lH-3-benzazepine hydrobromide salt. 
Similarly the o-bromo-l-CS'-methyl^'-thienyl) , 6-bromo-l-(2'-furyl) , 6- 
bromo-3' -thienyl analogs are prepared. 

Ingredients Mg. per Ca'psule 

7, 8-Dihydroxy-l- (5 '-methy 1-2' -thienyl)- ■ 125 (free base) 

2,3,4, 5-cetrahydro-lE-3-beazazepine 
(as an acid addition salt) 

Magnesium stearate 2 

Lactose 200 

The above ingredients are thoroughly mixed and placed into hard gelatin 

capsules. Such capsules ant administered orally to subjects la need of 

treatment from 1-5 times daily to induce dopaminergic activity. 



rcdients Mg. per Tablet 

-Dihydrory-l-(2 , -thleo7l)-2,3,4,5- 200 (free base) 

rahydro-lH-3-benzazepine (as an 
i addition sale) 

x starch 30 
nrinyl pyrrolidone 12 
l starch 16 
lesium stearate 3 
first two ingredients are thoroughly mixed and granulated. The 
lules obtained are dried, mixed with the remaining corn starch and 
:esium stearate, and compressed into tablets. 

The capsules or tablets thusly prepared are administered orally 
n animal or human requiring stimulation of either peripheral or 
ral dopamine receptors to induce hypotension or to treat the symptoms 
arkinson's disease within the dose ranges set forth hereinabove, 
larly other compounds of Formula I and the illustrative examples can 
ormulated in the same manner to give pharmaceutical compositions 
ul in the methods of this invention based on the -hemical charac- 
stics and relative biological activity using the test methods outlined. 

A subgeneric group of compounds within the illustrative 
ric group of Formula I are those in which: 

R is phenethyl , benzyl , lower alkyl cf 
1-5 carbon atons, hydrcxyethyl or lower alker.yl 
of 3-5 carbon atons; 

Ri is hydrogen, hale, trif lucrcraethyl , lever 
alkyithic , trif lucrcnerhyl^r ic , rr. ethyl cr -ethexv; 

?.z and ?_> are each hydro ren, lever alkyl zz 
1-5 carbon arcir.s , lower alkar.cyl cf 2-5 barber: =--<rs 
or, when taken together, r.e~r.y_sr.e ~ r ethylene; 
R. is hydrogen, hale cr -e~hyl ; and 
X is -0- cr -S-. 



In this subgeneric group, particular compounds are those in 
which R is methyl or allyl; Ri is hydrogen, chloro, bromo or 
methylthio; Rz and R3 are the same and are hydrogen, methyl 
or acetyl; R<. is hydrogen or 5' -methyl; and X is -S-. 

The compounds of the above subgeneric group have 
particularly useful hypotensive activity, producing arterial 
hypotension and concomitant bradycardia. This activity is 
demonstrated in anesthetized spontaneously hypertensive rats 
(SKR) . In this pharmacological procedure, adult male SHR, 
weighing approximately 350-400 grams, are anesthetized with 
pentobarbital sodium (65 mg/kg, i.p.). The trachea is cannu- 
lated and the rats are allowed to respire spontaneously. 
Pulsatile arterial bleed pressure is measured from a cannulated 
carotid artery using a Statham transducer (P23AA) . Mean 
arterial blood pressure is calculated as diastolic blood 
pressure plus 1/3 pulse pressure. Cardiac rate is monitored 
by means of a cardiotachometer triggered by the systolic 
blood pressure pulse. Phasic arterial blood pressure and 
cardiac rate are recorded using a multichannel oscillograph. 
Drug solutions are administered through a cannulated tail 
vain. Approximately 10 minutes are allowed to elapse, 
following surgery, for equilibration of the preparation. 
After the equilibration period, a control tracing of the 
directly measure parameters is taken. Each rat then receives 
an initial dose of 1 meg /kg of a test compound. Arterial 
blood pressure and cardiac rate responses are recorded and 
expressed as absolute change from the respective control 
value established immediately prior to the injection. This 
sequence is repeated az approximately 5-10 minute intervals, 
-with increasing dose levels of the test compound, until each 
rat has .received individual doses of 1, 2, 13, 30, 100, 300 
and 100C meg /kg . 



The following table sets forth mean arterial blood 



pressure and cardiac rate responses produced in the anesthe- 
tized SHR, according to the above described procedure, upon 
i.v. administration to 3 rats of 7, 8-diir.ethoxy-3-methyl-l- 
(5 '-methyl-2 '-thienyl) -2,3,4 ,5-tetrahydro-lH-3-benzazepine 
as its hydrochloride salt (doses refer to mcg/kg of the 
free base) . 

Change in Mean Arterial Blood Pressure (mmHg) 



1 meg An 3 mog/kg 10 mcg/kg 30 /nog/kg 100 mcg/kg 300 mcg/kg 1000 mcg/kg 
-4.6*1.7 -1.011.5 -0.6±2.8 -73.6*25.4 -174±29.7 -144*30.8 -98±25.2 

This compound therefore produced average maximum changes 

in arterial blood pressure of -88 mmHg and cardiac rate of 

-174 beats/minute with dose-related hypotension from 

30-1000 mcg/kg and bradycardia over the entire dose range. 




10 mcg/kg 30 mcg/kg 100 ncg/kg 300 mcg/kg 1000 mcg/kg 
+7.3*1.7 -21.6*11.3 -88.0*7.9 -75.0*7.2 -67.2*4 .4 



Change in Cardiac Rate (beats/minute) 



THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 
I. A compound of the formula: 




in which: 

R is hydroaen, benzyl, chenethyl, lower alkanoyl of 

h. ,.v . 

1-5 carbons ,/ lower alkyl of 1-5 carbons, hydroxyethyl or 
lower alkenyl of 3-5 carbons; 

is hydrogen, halo, trif luoromethyl , methylthio, 
trif luoromethyl thio, methyl or methoxy; 

R 2 and P., are each hydrogen, lower alkyl of 1-5 
carbons, lower alkanoyl of 2-5 carbons or, wher taken 
together, methylene or ethylene; 

R 4 is hydrogen, halo, cyanomethyl, methyl or carbomethoxy; 

and 

X is -Q- or -S- ; 
or the pharmaceutically acceptable nontoxic salts thereof. 

2. The compound of claim 1 in which X is -S- and 
R is methyl. 

3. The compound of claim 1 in which R is methyl, 
R x is hydrogen, R 2 and P., are both methyl, R 4 is hydrogen or 
methyl and X is -S-. 



4. The compov.nd of 
and X is -S- and the point cf 
2» . 

5. The compound of 
5 is the hydrochloride. 

^ 6. The compound of 

^ R 2 , P. 3 and R 4 are hydrogen. 
CO 7. The compound of 

attached at the 2' -position. 



claim 3 in which P >4 is 5' -methyl, 
attachment for the thienyl ring is 

claim 4 in which the salt form 

claim 1 in which R is methyl and R^, 

claim 6 in which a thienyl ring is 



- 33a - 



8. The compound of claim 6 in which the thienyl 
ring is attached at the 3' -position. 

9. The compound of claim 1 in which R is methyl and 

X is -0-. 

10. A pharmaceutical composition having dopaminergic 
or antihypertensive activity comprising an effective therefor 
and nontoxic quantity of a compound of claim 1 and a dosage 
unit carrier therefor. 

11. The method of preparing a compound of claim 1 
comprising reacting a compound of the formula: 




in which R is lower alkyl, benzyl or phenethyl, R^ is hydrogen, 
halo, trifluoromethyl, methylthio, trif luoromethylthio, methyl 
or methoxy; and R 2 and R 3 are lower alkyl, and, when taken 
together, methylene or ethylene; with a compound of the formula: 

Gh ' 

in which R 4 is hydrogen, halo, methyl, cyanomethyl or carbo- 
methoxy/'in the presence of at least cne equivalent of an acid 
catalyst; followed by optional N-alkylation, O-dealky lation or 
alkylation and salt formation by methods known to the art. 

12. The method of claim 11 ir. which R is methyl, and 

X is -S-. 

13. The methcd of claim II ir. which P. is methyl, ^ is 
hydrogen, R 2 and ? 3 are methyl, ?., is 5' -methyl, X is -S- and 
the thienyl ring is attached at position 2*. 



14. The method of claim 13 in which a nontoxic salt is 
formed. 

15. The method of claim 14 in which the hydrochloride 
or methanesulfonate salt is forned. 



DATED this 21 day of January 1981. 
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